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A patient who developed an acute anterior myocardial
infarction after completion of a marathon is presented.
Coronary angiography performed 5 hours after the onset
of symptoms showed occlusion of the left anterior de-
scending coronary artery and nonocclusive thrombus in
Marathon running is an increasingly popular sport, partly
because of the perceived beneficial effect of exercise. How-
ever, runners are not immune from coronary events, and
both myocardial infarction and sudden death have been de-
scribed (1-5). During exercise, the risk of death from coro-
nary artery disease in a susceptible individual may be in-
creased by as much as seven times (I). In a few reported
cases of myocardial infarction after heavy or prolonged ex-
ercise, subsequent angiography has demonstrated normal
coronary arteries (2,6,7). The relation of severe exertion to
myocardial infarction in these cases is not clearly defined.
In three well documented cases (6,7), coronary angiography
was not performed within the first hours of the infarction
and, therefore, the status of the coronary arteries at that
time remains uncertain. There are at least two possibilities:
thrombosis may be a late event after occlusion of the artery
by spasm (8,9) or, alternatively, thrombosis may be the
initiating event without antecedent spasm. We describe a
case of coronary occlusion after a marathon run, and sub-
sequent complete thrombolysis resulting in angiographically
normal coronary arteries.
Case Report
Clinical features. A previously healthy 35 year old man
presented to the Emergency Department 4 hours after the
onset of retrosternal chest pain associated with an acute
anterior wall myocardial infarction. His symptoms began
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the proximal right coronary artery. Repeat angiography
10 days later showed complete resolution of thrombosis
in both arteries. The relation between marathon running
and coronary thrombosis is discussed.
30 minutes after completion of a marathon run in 3 hours
and 15 minutes. During the run, he drank fluid at regular
intervals and had no untoward symptoms. The race was held
on a cloudy day with a temperature of 15°C. The patient
had been running regularly for 4 years and had completed
a previous marathon run without incident. Two weeks before
this admission, he developed retrosternal discomfort and
nausea that started 30 minutes after a 12 mile practice run
and resolved spontaneously 30 minutes later. The patient
did not smoke and had no history of hypertension, diabetes
or lipid disorders. His father had a myocardial infarction at
50 years of age.
Physical examination on admission revealed a prominent
atrial gallop and was otherwise normal. The patient was
well hydrated. The initial electrocardiogram showed hy-
peracute (tall) T waves in the anterior leads suggestive of
acute anterior wall myocardial infarction. Serum potassium
was 4 mmol/liter and blood urea nitrogen was 6.6 mmol/liter,
The chest X-ray film was normal.
Angiography and treatment. Coronary angiography was
performed by the Judkins technique 5 hours after the onset
of symptoms. An eccentric filling defect was demonstrated
in the mid left anterior descending coronary artery, with
total occlusion at the junction of its mid and distal third.
The angiographic appearance of this lesion was suggestive
of thrombus (Fig. lA). There was no distal filling of the
left anterior descending coronary artery by collateral ves-
sels. An eccentric radiolucent filling defect characteristic of
a thrombus was present in the proximal right coronary artery
(Fig. 2A). Left ventriculography demonstrated mild anter-
oapical hypokinesia. There was no angiographic change of
the left anterior descending coronary artery after the admin-
istration of nitroglycerin (200 j.Lg) into the left main coronary
artery.
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Figure 1. Left coronary angiogram in the right an-
terior oblique projection . A, Eccentric filling defect
in the mid third of the left anterior descending coro-
nary artery (straight arrow) followed by occlusion
at the junction of its mid and distal third (curved
arrow). B, Ten days later at slightly different an-
gulation, demonstrating complete thrombol ysis and
visualization of the distal left anterior descending
coronary artery .
Streptokinase (250,000 units) was infused into the left
main coronary artery over 45 minutes. This produced min-
imal shrinkage of the mid left anterior descending coronary
artery filling defect, with no opening of the more distal
occlusion. The patient was transferred to the coronary care
unit and maintained on a regimen of intravenous heparin
and oral diltiazem. The peak serum creatine kinase level
rose to 3,100 units/liter with an MB fraction of 9.4%. Ab-
normal Q waves did not evolve on the electrocardiogram.
Repeat coronary angiography. On the tenth hospital
day , repeat coronary angiography demonstrated that the left
anterior descending coronary artery had reopened and ap-
peared entirely normal (Fig . IB); the filling defect in the
right coronary artery had disappeared (Fig. 2B). The left
ventriculogram was marginally improved. A maximal tread-
mill exerci se test before discharge was negative . The patient
was sent home taking diltiazem and acetyl salicylic acid and
was advised against marathon running .
Discussion
While coronary artery disease is the chief cause of myo-
cardial infarction in marathon runners (1-5) , this case reem-
phasizes that myocardial infarction can occur in experienced
runner s with angiographically normal coronary arterie s. The
demon stration of thrombu s angiographically during myo-
cardial infarction in this patient suggests strongly that what-
ever the initiating event, thrombosis was important in main-
taining coronary occlusion for the length of time required
to produce myocardial infarction. Whether thrombolysis in
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Figure 2. Right coronary angiogram in the left anterior
oblique projection . A, Eccentric nonocclusive throm-
bus in the proximal third (curved arrow) . B, Ten days
later with complete thrombolysis ,
this patient was spontaneous or a result of administration
of streptokinase and heparin is unknown. This case may
suggest consideration of acute coronary angiography and
thrombolytic therapy in young patients who have an acute
myocardial infarction after strenuous exertion since coro-
nary occlusion may not be due to irreversible atherosclerotic
occlusion.
Coronary spasm versus thrombosis. Although intense
coronary artery spasm angiographically can mimic throm-
botic occlusion , there was clear eccentric nonobstructive
thrombus in the patient's right coronary artery and the left
anterior descending coronary artery was not altered after
intracoronary administration of nitroglycerin. It is possible
that prolonged occlusion as a result of coronary artery spasm
produced the infarction, and that thrombosis was secondary
to stasis because of decreased coronary flow. This may be
less likely for two reasons. First, thrombus was demon-
strated in the infarct vessel at a relatively early stage. Sec-
ond, thrombus was present in a noninfarct vessel, that is,
the right coronary artery .
Role of marathon running. While marathon running
has been shown to increase both coagulability and fibri-
nolysis, these effects were found to balance each other (10) .
However, the subjects of that study had no thrombotic events,
and there are no data concerning runners who have such
events . The same study also showed an increase in both
circulating platelet number and aggregability after long dis-
tance running, especially during hot weather (9). Studies
comparing hemostatic mechanisms in runners who expe-
rience thrombotic events after strenuous exercise (6,7, II)
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with mechanisms in the majority who do not may help to
identify it subgroup at higher risk.
Implications. Finally, it is important to educate runners
about the symptoms of coronary heart disease. Marathon
running does not confer immunity against coronary artery
disease or myocardial infarction, and indeed there may be
a small subgroup of runners who are at increased risk after
prolonged exercise, even in the absence of significant coro-
nary atherosclerosis.
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